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(54) [^<o^m mummis ^<o9m:^mR,n^<omm:Jm 



(57) [^i^] 

AA<A' tA". BA«B' i: B " (D 2 aHOmScmA^ 

t.'Jf'J, ':fta)— ^iCA' 1-x A" X B' 1-y B" y 03 

x-m^ti^^ayT^ij^ hmm-^mit^x&-ox. a' 

A<Laatj:/XttCe-C'fey. A'A^La. Ca. S 
m. Ce. Sr, B a ^it/P r A^t>fiE■5gf3b^ 
'PU<ttj-\m.. B' A<Co, Fe, MnRJSG dt^'i^ 




B' is" (02SS<0<tfi67C^AMi/d:y, ?3?tf>— 

A' 1-x A" X B' 1-y B" y 03 •e***T,-5'<a:^'x 

[ii^aZ] A' A<L a&i;/XI*C eT?fey, A" 
A<La. Ca, Sm, Co, Sr. B a At/P r A'^^SK 
Si¥A^bill**t-S>'>'{f<i:t B' *<Co. Fe. 

[iS*3S3] xA<0. KxSO. 5(7>ffiH-C?fcy. 

CitjR^ 4 ] m^m 1 ~ 3 L^■r+l.A^co3lfam<75«4^«^a 
sKita^Mig-r-sicfefcy. ±sE-^xeA' i-x a- x 

B' 1-y B" y 03 1f«**l*'<D:fX*-i' hSIS^K 
itmt. A' ©L a&Ur/XliC e*<ieib1^. mM^JL 
lt§tMi&. A"a)La. Ca. Sm. Ce. Sr. Ba 

!f^, 5§^«XI*^^^. B' (OCo. Fe. MnSI/G 
[S3}?^5] -fiSjECA' 1-x A" xB' 1-y B" y O 

jg * *T, s c t ^ i#s t ir *i»5R« 4 fB«©«iMtffljS«jro 

fiKI^ ^ , T S -^Xfi •> y * v';!' i: L T :^ ^ U — lb 
^1.3 -;i,^«J4*aSI Lr*|g^S!jS-r S«*4a!jSffl« 

[000 1] 



i^lB2 0 0 1 -224963 

[0002] 

>KD;K^maJfMJSl<^liCH3 OH + H2 O-^CO 
2 +3H2 T*^*4x. C02 i: H2 (r>Htl^±l&t i>t<. 
|H|B#(cy — ;K7>5^^^Jg:i$:CH3 OH-*C04-2H2 

[0003] L;!)NU^fA<^>. 4^^*CDC u-Z n^Sii*^ 

(3oo^db2o"c) -eflSJ«&fi^ffl-ri)f^^^*^ 

fe^o ft6j«;gJS3&<3 2 o°c^^?L-5^y 4ry— ;kd^« 
J^!£*<^5tlcsta^f C O <t t rc C u CD^el® 

[00 0 4] ^fc. mit7Y.mih}&wmn<Di^WM^m.m 

$Si:LT. liv^ura A-^±^^jS (Y. L a ) 
T;U:^U±S#M (Mg, Ca) ctRu^S'tiitLfcM 
(*#S^8- 1 9 6 9 O 7) ^tlTl^^o A>*N 

°Cia±. X^— 7t?>it=3. 0-1. 85tiS 
[O O O 5] 

uv^j^m(7yn±^m,i;^^m^'^tiz.t{z^r>'c-mi^w. 

[0 0 0 6] ^/c. ^JgB^OBWtt. iSX^-A/:^- 

^m\ziofz o r igsri^a < ^^icsic'r c t t<x # 

[0 0 0 7] Wlz. :^^B^C0@6<jli. f^itT^mRXfr 
[O O O 8] 




m^mimVib-oX. AA^A- ^A" , B;6<B' tB" 

(02mmo>mf&7tmiy^i;y^di^j . *co~I55Ca' i-x a- 
X B' 1-y y 03 vm^H^^oy:Kij^ hmm^ 

[0009] 9i*3s 2 mmommmfumt. m^m 1 s 
mommmm^izni^x . a' t><i^aRisyjLitcev 

fey. A''^<La. Ca, Sm. Ce. Sr. B a JSlXS 

p rt^h>m^m^i^mi^tl^<p^6:<t^^m. b- f}<c 

[00 1 01 m^mstmommmmmits mmm^yL 
itzmmoMmmmmiz^i'^x. xa<o. i<x<o. 
scosEfflr-fey. yt^o, 0 5<y ^ KD^a-efe^c 

[001 1] m^m4tm<Dmmmmnm.-:^mt. 

icfe/cy. ±tB-fia^A' l~X A" xB' B" y O 

3 xm^ti^^a-:f:x.i3^ hmm'&mitmt^. a- (7>l 
a^t>vx(ic e;b^mfbi|^. mmi^5L\tmmm. a'- 0 

La, Ca. Sm, Ce, Sr, B a jSlUP r t'^iof^^ 

MM. B' (DCa, Fe, M n jRl/G d »b fi^^l¥cfc U 
Sl^*t'5)'>3t>:< «t 1 1 *i/)<58^ffi3ittM^^. B" <7)R 

[001 2j m^metmommmmmt. m^m^m 
m(OMmmmm<DM'it:fim\zisi^x^ -mAA' i-x 

A" X B' t-y B" y 03 -ea$+l-S)'^P3^X*>r 

^i>mm^^mmLx^m^^i>c:t^^mt^^o 
coo 1 3] m^me^m(oi&mmmma)mm:f5}iit. 

•f-Xlti^'Jfi <!: ;M L T X ^ 'J --fb^ . / \ - AM 

-^x^iixU:bl/;^^jlSLrx^';-^b^. 
xmi^^at^^mt-t^o 

loo ^ 5] 

B03 r'a^:fi-l>S:'(7)^a:7x:^>< h^lg^^^bJ^-efe 

or. A*<A' irA" . B*<B' tB" (D2aSI<Dm 
Tc^j^j^i^Jt^y. — 65^A' 1-x A" X B' 1-y B" y O 

[00 1 6] ±iB-JftxeA' 1-X A" X B' l-y B" y 

03 vmt^H^^ay'xij^ ^mWL^mtmt. ^:lr> 



1#P 200 1- 224963 

A' a2fct//3lt*C e L. A" ^La. Ca. S 
m. Ce. Sr. B a JBilfP r t^^f$,^mt'^k>m{ttl^ 
'Pti:<tt^m. B' ^Co, Fe. Mn&l/GdA^b 

fit^mf)^i^m\i*i^<i^^U< tiJ^mtL. B" ^Ru& 

[001 7] ^fzitfrnizit. ^D3^^x:b-f hMlt^^^b 
la^a-r^lB**. O. 1<x^O. 5, O. 05<y 

loo 1 an A' '^-( homtkSiito. i^x^o. 5 

[00 1 9] ^fc. B' h<DM»a(*0. 0 5<y 

iZO. 2^y^0. BX^^Zttim-^Ll^ 

[0020] ^ay7.i3^ hmm-^mit^cDAv^ h(z> 

^fz. AV-^ h(D^^^m^n':^^o:f7.±^ h 

mm. mTLiimit^mit^^os^^Mits^miz^^^m: 

^mcD^otiiitm^M'^i^mt Lxi'^tz^moy^jtm 

[0021] ^fz. Av-f hiz^^xm^^^t^^^y 

\z^^m^\t^xm{K^t<^m^*t. ^tz. ±i5«^^j 
m^mxLfzi^m. -mz^mmmizmmt^^m^m^ 
mmt^i^:^zt^<x^^„ ^m^mit. a) a-mm : 
8oo"ciaTOl^i^^;t^^Je«T•flSglL. A+>--f h-f 

t. b) iS-^m: 8 20**C^^ifi-eg^lNe-~^t^fCfi$^^ 

L. Bv^ hm^(r>&m^it-^<om7tiz9:i^-r^^<Dt 
Co 02 2] s«^fb^i»(D&««7cigii. mm\z^^ 




[0 0 2 3] mm^it^^(o^mm,7tmit. mmi^mv 
i^mimf^mx't^if*iiimA0>:!{^m^^^A.xi.mt> 

L. B^lZ^^H^C e, Nd. Pr. C e^lZ^-^fl^ 
La, Nd, Pr, P r ^{Z'^t.ti^ L a . Ce, Nd 

mx&?>o ^ 

[0 0 2 5] ^ny:;^±^ hmm^Mitmt. mmmm 

[0 0 2 6] SfcM^«iiyifi£ifei4^(c(*. BtflS^n:/x:b-f 

JKiffiJ«ife«f . 5-2 0Mfi%. »^L< 1*5-1 5Sfi 
[0 0 2 7] **0^(CffllN-SKP3fX:5>f KSS^K^b 

ttizM^L. mm^Lfz'^&v^Lx. mmmmf$.ir:^m 

NH3 C03 moyT)\.i3'J^mimTLX^m^^±fii 

L. ^mLtz^^m^^^mi^itxmm-r^^^iiiz^ 

[0 0 2 8] ftnizianmizmmf&^mi^fzm^it. 

itrnMA^mr ly^-r^i^^^^iZ'MmLx-B^mikt 

Lfz^ik. 1]nm7Km%^X(r>7i<i^Ss.miz^i)^ y :t^iym 

miM^-^mLfz'ik. ^n^xm^ir^ztiz^^jmi^^ 

m^^^mLtz'^s ^%^xmf&r^ztizj^^)mk>ti 
[0 0 2 9) M:Wmzm^iM(Dm^\zit. mML^Ru 

yjLlt C e . La. Ca. Sm. Ce. Sr. Ba 

UA^^mi^xmmL. m,^mmz. mmji^^z^-OJ^Jkis 



<#gB2 001-224963 
[0 0 3 0] ::^L>T:. l^-y^lz^isbmMAim 

^^sto-r-s^o itm^muLtzm. t—\-<?iy-zf^\z^ 

2 0°C(D;4c^m$ffiS«^-r*SA^4o ly-y 
MEA^ . 1 k gx^cm2 fC3Ej:5filfC7|C^ai±JiS?j2 k g 
Xcm3 CO*|gm^l±AL. C(Dtt8l'e2-3^rBlJSlS 

^m^t^-tts yKm%(Dmxt<{i!^wu<^ji^xt'^^ii^o. 

^^^XUl^Vtmtlt. mK<0^itti<±0, 1 kg/cm 

2 tt^-Dtz^m^i^oo mtz. m^mtLxi&itm^^ 
[003 1] Mitii^izmmi&om^izit. mmLaRxs 

yXltC e . gt^L a. Ca. Sm. Ce. Sr. Ba 
Co. Fe. fsAnJSLXfGdfiM^fSL^m^^)m\t*lh'ptj: 

my^^^mi'^xmrnLXM^Ltzf^^mmz^ mm)\y 

[0 0 3 2] \^—-:^^izmmm^fU}&^mm 
L. ±m:^mmi.tz^ik. ^—y-oiy-y^iz^ 2o°c(d 

[0 0 3 31 JS^$ST^. ^iSL. ^;tL. ^filL. 
t^t?Sm*4 O 0-6 O 0°Cr-!«lJifeLT^P7J^X:b-f h 

[0 0 3 4] ni^tifz^u':f:x.ti^ Y^mm^Mim^^ 
x^u-4^5-2oafi%> $?*L<(i5-i oa 

[0 0 3 5] T;us:hy;uxi*v/»j±i v';^$■ffil^'g>c:i: 

tt)<x^. -<ayxti'< Y^mm^Mit^^^mmmr^ 
tzi!b<o^m,mmi2<-i-'^izm^x^^o 
[0 0 3 6] ^^yy<.i3'< hmm^mitm<»WL 

X :^ h ^K^b4a trJl'^i- li v U :^ >U <!: 

tz(i^U< tij-m<07K}^^^^^.^\zjmK. pH^7. o 

[0 0 3 7] ±tST;u^:l-y*;ux(if>U:^ V;u^l^^^b 
^^tLXmiK mz±^Lfz^otii}X^^lzJ^i)^^ 



(5) i^m 2001-224963 



[0 0 3 8] *fc. TJl^^-r'/)l^y,iti^^)i3'jMt^ 3 
P-f 5 iUm- 2 O o jwm(7)::*:^^^^-r'SSc^?^=i 
P-f KttSl^h'r^/r^. pH^2. 0-7. 0l::igil}L 
fzT)V 5 V U ^/^U^ffiffl-r S C <!: i^S 

[0 0 3 9] ±tH;5t:^;iiCffil^^;::t®S»J^LT. ±fBT 

[0 0 4 0] ±t^^m>^immir^izw.i.x{t. ^]^(d 
oj:yfgtNih^»rc;':tre!ia^i^jai±^. mzpHti<Q, 
[o o 4 1 ] 7k(D^*tt. «ij^f*Mi@jiA?>^sg|S:®jfe'^ 

[0 0 4 2] *^b^<d^p:^:;^*^ h^^^^^b^^^^^ 
« L fc T 5 :h X i> U CD!»ii!i3S li . It f $ tt U 
l^*^ • m Tilt 4 o o**c- 7 o o°C(DS5S 

[oo 4 3] :$imm(DmM^mmmm\t. -i^m^wim. 

Tx^g— i:L. <tta^s<*rc3— hur. 4 00-90 
o*^cco;^Sri#i$t-^c^ic<^y. *^^<DSta:«rx^ 

[00 4 4] m-^mim^m^-ti^izAfz-oxom^:^ 

ifcA^T*^. t»»^rBl. SB. SSiS;^**!^ 

[0 0 4 5] ^m&t^t LTI^. 'i>^CD®$Xj§f*(7>£|3;5»> 

[0 0 4 6] z(D^mmi^mmit. mzmm^tiKiii^ 

(OJ\=^:hM.^ntLXlt. -mzm^lt't'y^ y<?^m 



^ztiy-^mx^^). ^\z{tmm^^'e(Dto^j\:zi3 

y. Ktim^tmxi^^^tcifymmmmmtLxmi^?> 
[00 4 7] mtmmmw<r>Mwt. mzpm^^^6:i^ 
^i3M.^(D^m^^izmm^^m^Lxmi^h>H^o 

Z<D/\-:hM.m'it LXit^ -miZ'\z^^y^y(.mo>zi 

ffil^^c^^,pJtfeT*fey. m\zitMm^^'t(Di,(D^y\ 
^^^AmmzLx^s^i'^o 

[0 0 4 8] zoji^oizt^ztiz^i)^ ^*4m;&'>x 
^M.(Dj&m^±lzJ;:^\z—\-'^-f^MZ^L. SSlLfc 

[00 4 9] /x^:bix*t«4rc#«*-^^«4iii«^=i-K 

5 0-4 0 0 gA<^fSLL^o M^t^?lt^*^•^t^^. 

y-r^^ct. Hc. CO. Nom(Dfxi^ii:Ktmm'^& 
tu^tz^. z^p>(Dis:^t}<mmiz^^mmx^ts<ti: 

y. jfttlc^-rSitSamA^iaWL. Mfcli*-XG>iii^ 

mmm 1 L fete y 5 o g - 4 o o g a^i^ ^ l l> 

[00 5 0] ^fcl^^lC. f#^*vfcX^y-^@tt:&@ 
Saia>S®f::MftLtc^. Sm*4 O O — 8 OO^C-CSI 
S^-r ^ C it cJ: y ^*4m;fe(D^Hl!jl?ih(z c*: ^ fc: - h ^ ^ 

Lx\t. ^mt^^mi^i^^xi^^isOi&m-t^ztf)^ 

X^. m?i{t^-j h'^J^jU^^^'miti^JVZi-T ' -by 

-rt)<&^. m^wt. 1 o-5 0mg-e. mfimm^M 

i«<DI|[$liO. 5-2 O /i m^feofco 
[005 1] 

iciBiiE-r ^^mmtz^iz^-oxm^^^^^cDx 
[0052] mmm ^ 

La:0. 9^;U, Sm:0. 1 G d : O. 9 5 

Ru : o. os^Mztji^ji5^ytm(om^f&^ 
'M^-t^o in*». 5SS^>^> CLa (NO3) 3 • 6 
H2 OD 38 9. 7 g. ?tg^-t^-7y^A CSm (NO 
3)3-6H2 0]44. 4g. ffiS** K U in'!? A [G 
d (NO3 ) 3 - 6H2 O) 4 2 8. 5 g. 5SK;i.^~ 
•^Ajg^gCRu (N 03 ) 2 ■ R uSit 3. 6wt 

%) 14 0. 4g^ttfiL. $6*1 Libj-g^tT. +^ 

[0 0 5 3] ^i^). h^u-::f43|c^s*^T>^ 




nr>A CNH4 HCO3 ] 6 4 O g SUSfiTKO. 5 LfC^ 

h<7 7^1*3 IC. i^m^^ 2 0°C. ?Km%&m2kg 
/cm2 (DTKISa^IEAL. MEA^I. 1 kg/cm2 izU^ 

[0 0 5 4] u-::fi^i±^ 1 . 1 kgy 

2mmfc'oti^f±{tmM(Dmi&^^±Lx^. i. ikg 

[0 0 5 5] :^-h^U— ::?3!)>*^JSl^;6<*l7LycX^«j 

:i--:?^>*TM 2B$rBm^Lfco SS:*gL/rl^j5fc^. t;u 

a0.95R ^0.0503 Tr&^o 

[0 0 5 6} mh>Mz-<oy7.ti^ hmm^mtmmm 

1 00 g^8MS%«gSK14T;t.5:^V;u (i3gC0^ 
— V>f h•T;^S:^<^ 1 Ow t %ffi^7K?S?^8 7 g<D?l^ 
1 00giS:$5^M?K—;us;u^fflLNT2 8#PBl»» 

[oo 5 7] tf^tt/rx^g-^-b^s^:/-^®^^ ox 
at*: (4 o o-tr;!/. o. 1 1 9 c c) fc:Kp::;x^-f h 

mm^mimm&t lt i o o sy^uztj::^^oizm^ 
L. 1 2 0"cT'i o^nmm. ^S[*4 oo'c-efiiiifc 

to 0 5 8] zomn^mmmmAim^^jay^Ttmo 

MfiL a:4. 25g. Sm:0. 52g. Gd:5. 
1 9 g. Ru : O. 15 g'Cfe'So 

[oo 5 9] mmm 2-15 

mmm2) --mmo {mmm^ 5) ^psufco 
[00601 ttmm 1 

La : O. 8^;U. Sm : O. 2^;U. Gd : O. 9^ 
;H|]*,5fiK^>^ >3 4 6. 4 g. ^8^+^V^j't7A8 
8. 9 g. 5gM:^f Kg^'^A4 2 8. 5 g $«5fi;d<: 1 L ^ 



!^B8 2001-224963 

j^MA^MT>^:z^J^ [NH4 HCO3 ) 6 4 0g^ifi£ 

7k^mff*?J2kg/cm2 <D7X^S$aAL. . 1 

kg/cm2 lzt^'otzm^xm%<Dm^^^-B^±Ltzo 

[006 1] ?|#i^^;t-~h^-:?(^E$1. ikg/cm 
^ . mx^. 2kg/cm2 ^^f^t"^ J; dlc^mcD«*&S 
*ADML«:A<e>JSf6*-li-f-o 3imcD«*&BaS&3b^ib2 8tra 
■r^f^SI*. lima)m*&$ffitLrt 1 . 1kg/cm2 

[00 6 2] :t-~K'>U-~:?75N^Sl^:?b<$ITL/cX5U 
®i|RLfc>^®i|a^«7K^fflt^r/^;^Lyc^. 1 2 0"C(D 

:t--:?>*-ei 2B#[a$i:«Lfco «£«Lfc»*^. t;u 
>^p:?x:t»>f hsim^mit^m^^mtzo 

[00 6 3] #e:Kfc'<P3rX*-r hSS^K<fc4at»5S 
fC, Ru : O. 0 5^;U. 3 . 6 w t 
^A;^igl40. 4 g^^ae;?Kl OOmllc?g^Lfci§Jg<b 
Jl^L. H-^fcaii^L/c^. 1 2 0"Ca);r-3?">il3 8^ 
Pa^lfeJ^U. ^mc|3 4 O 0^C-C2B$rBl:^jSLTRutil$^ 

[0 0 6 4] ^#^>i^fcRu^l^t'<p::?x*-f hmm^M 
^tm^M^ o o & t smm^MmMfi7)uz'f-^j)U'} o 

ua}#^p:fx:b'f hM«^K^b!^^»*x^»j — 
oo-br;u. o. 1 1 9 c c) Icr ullJf^p :^X:^-f h 

mm-^mit^mmtLx ^ oo &yi^izu^^oizm^ 

L> 1 2 0°CT*1 Oi^ftm^. ffim4'4 0 0"C-??fiSiS 

[00 6 5] it^mz 

ifc««RJi t?f#8tt/cKp^x*>r h^lt^^^kfet^*^ 
mi\ X^g-^b^. ir^^^y^fi^y UXS»:jr'^:«j 
L. 4 oo^c-e^/SL-cM^Q^itfco ±tEmmm^^ 
1 5&u:tbg^^5iJ1 -2r»P>tt^rM<tffi/?£4^(7)®«ffij$ 

[0 O 6 6] 

[g1 1 
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[0 0 6 7] 



16-^1 8 



La 0.8 P ra2 Feas R ^ 0. 2 O3 1 O O g <!r 

■^f^-{zm^\.. 5o"c-c?i zmfm^mm. ^m^-se 

mm^ 7. 18) *»fco 
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(51) Int. CI. 7 iaSfjfS-^ F I f«73-K (##) 

H O 1 M 8/06 B O 1 J 23/56 3 O 1 M 



F^-A(#%) 4G040 EA02 EA03 EA06 EC02 EC03 
EC04 EC05 EC08 

46069 AA02 AA03 AA08 AA09 BA01A 
BA02A BB06A BB06B BB08C 
BB12C BB16C BC09A BC12A 
BC13A BC42A BC42B BC43A 
BC43B BC44A BG448 BC62A 
BC66A BC66B BC67A BC70A 
BC70B BC71A BC71B BD12C 
CC17 CC25 CC32 EA18 EC23 
FA01 FA03 FBtO FB15 FB23 
F002 FC08 

5H018 AA06 AS02 BBOl 8B05 BB06 
BB08 BBIt 6B12 6B13 BB17 
DD08 EE01 EE03 EE12 EE13 

5H027 AA06 BA01 
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